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These are survivable accidents 
IRAC has potential to 
reduce the amount of 























































•  Dedicated Ghz processor for experiment 
•  Shell & process for Simulink autocode (or c-code) 
•  Can control commands to:  
All aero surfaces (except speed brake) 
All pilot inputs  























{ Validated Requirements  







•  Completed workshop at AIAA GNC 
in Chicago 
•  Very good feedback and 
discussion 
•  Decision to emphasize three 
adaptive system Focus Areas: 
1 - Simplified Adaptive System 
•  Analyzable 
•  V&V able 
2 – Pilot Interaction 
3 - Structural Interaction 
•  Static structures – fiber optic deflection measurement system 
•  Aero-servo-elasticity – adaptive feedback to eliminate structural 



























•  Uncover limitations of adaptive control 
  Compensating state matrix failures with input (and/or parametric) 
adaptation 
  Compensating input matrix failures with parametric (and/or input) 
adaptation 
  Investigating adaptation due to cross axis effects 
•  Validate metrics for characteristics of adaptation and 
implementation 

















Pilot Cross-Axis Input for Pitch Task 
with an Asymmetric Failure 















Architecture for the Analysis of Adverse Pilot-Controller Interactions 





































































Ri – spectrum of ith grating 
n – effective index 
L – path difference 




•  Evaluating simplified adaptive control approaches 
•  Dynamic Inversion Baseline 
•  Simplified MRAC 
•  Benefit vs. complexity trade studies on extensions to basic MRAC 
FAST Current Status 
•  Completed Hardware-in-the-loop testing (August) 
•  Aircraft is currently flying non-research flights 
•  First flight of new hardware March 2010 
•  Peer reviewed experiment to fly in March 2011 
•  Investigating ways for pilot to control learning rates 
•  Planning to fly cross-coupling handling qualities metric 
development test with AFFTC test pilot school 
•  Future planned work 
•  Interaction between adaptive pilot model and adaptive 
system 
•  Adaptive controller implemented in redundant system 
Conclusions 
•  Full scale ﬂight test forces designers to 
address real‐world issues 
•  Provides high‐visibility demonstraHon 
•  Adds credibility that adaptaHon technology 
can be a viable design opHon   
•  Helps to “separate the real from the 
imagined” 
